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3URFHHGLQJV RI WKH ,9 ,QWHUQDWLRQDO &RQIHUHQFH
 $XJXVW <X]KQR6DNKDOLQVN

SHWURJUDSK\ VWUDWLJUDSK\ JHRSK\VLFV SDOHRQWRORJ\ DQG PLQHUDOV µ,QIR5RRPV¶ ZLOO LPSURYH WKH TXDOLW\
RI EDVLF NQRZOHGJH IRU JHRORJ\ VWXGHQWV 9LUWXDO FROOHFWLRQ RI VWRQH PDWHULDO ZLOO HQDEOH VWXGHQWV WR
LGHQWLI\ WKH UHODWLRQVKLS RI SDOHRQWRORJ\ DQGPRGHUQ WRSRJUDSK\ H[SDQG WKH XQGHUVWDQGLQJ RI WKHPLQHUDO
DQG HQHUJ\ UHVRXUFHV RI WKH OLWKRVSKHUH
,Q IXWXUH SHUKDSV FRPELQH WKH JHRGDWDEDVH *'% ZLWK DOO GDWDEDVH JHRORJLFDO XQLYHUVLWLHV 7KHUH
DUH MXVW VXJJHVWLRQV
Ɉɛɴɟɦɵ ɞɚɧɧɵɯ ɪɚɫɬɭɬ  ɷɬɨ ɝɥɨɛɚɥɶɧɵɣ ɫɨɰɢɚɥɶɧɵɣ ɩɪɨɰɟɫɫ Ⱦɜɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦ
ɦɵ ³ɗɥɟɤɬɪɨɧɧɚɹ Ɋɨɫɫɢɢ´  ɢ ³ɂɧɮɨɪɦɚɬɢɡɚɰɢɹ ɨɛɳɟɫɬɜɚ´  ɢɝɪɚɸɬ ɨɫɧɨ
ɜɭɸ ɪɨɥɶ ɜ ɜɧɟɞɪɟɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨ ɜɫɟ ɫɮɟɪɵ ɨɛɳɟɫɬɜɚ ɉɪɨɝɪɟɫɫ ɢɧɮɨɪɦɚ
ɬɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɚɧ ɫ ɧɟɤɨɬɨɪɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨ
ɪɭɞɨɜɚɧɢɹ ɜɧɟɞɪɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ
ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ
Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ
ɫɪɟɞɚ ɗɬɚ ɫɪɟɞɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɚ ɧɚ ³ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɨɦɧɚɬɵ´ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ ɦɢɧɟ
ɪɚɥɨɝɢɹ ɩɟɬɪɨɝɪɚɮɢɹ ɫɬɪɚɬɟɝɪɚɮɢɹ ɝɟɨɮɢɡɢɤɚ ɩɚɥɟɨɧɬɨɥɨɝɢɹ ɢ ɩɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ ɂɧɮɨɪ
ɦɚɰɢɨɧɧɵɟ ɤɨɦɧɚɬɵ ɫɥɭɠɚɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɛɚɡɨɜɵɯ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɨɜ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟ
ɬɚ ȼɢɪɬɭɚɥɶɧɵɟ ɤɨɥɥɟɤɰɢɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɫɬɭɞɟɧɬɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɧɹɬɶ
ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɤɭɪɫɚɦɢ
ȼ ɛɭɞɭɳɟɦ ɜɨɡɦɨɠɟɧ ɨɛɦɟɧ ɦɟɠɞɭ ɷɥɟɤɬɪɨɧɧɵɦɢ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ ɝɟɨɞɚɧɧɵɯ ɦɟɠɞɭ ɭɧɢ
ɜɟɪɫɢɬɟɬɚɦɢ ɢ ɞɪ ɭɱɟɛɧɵɦɢ ɡɚɜɟɞɟɧɢɹɦɢ
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,QVWLWXWH RI 9ROFDQRORJ\ DQG 6HLVPRORJ\ )(% 5$6 ,96 )(% 5$6 5XVVLD
URPDQ#NVFQHWUX
,Q RUGHU WR LQWHJUDWH KHWHURJHQHRXV VFLHQWLILF GDWD RQ JURXQG DQG VXEPDULQH YROFDQRHV RI WKH .XULOH
.DPFKDWND UHJLRQ LQWR D VLQJOH LQIRUPDWLRQ HQYLURQPHQW DYDLODEOH IRU ,QWHUQHW XVHUV D FRPSOH[ LQIRU
PDWLRQ V\VWHP ,6 9ROFDQRHV RI .XULOH.DPFKDWND ,VODQG $UF 92..,$ ZDV FUHDWHG DQG KDV EHHQ
GHYHORSHG LQ WKH ,QVWLWXWH RI 9ROFDQRORJ\ DQG 6HLVPRORJ\ ,96 )(% 5$6 7KLV LV D VWUXFWXUDO FRPSR
QHQW RI WKH ,96 )(% 5$6 *HRSRUWDO KWWSJHRSRUWDONVFQHWUXYROFDQRHV 7KLV ,6 SURYLGHV D VLQJOH
ZHELQWHUIDFH IRU DFFHVV WR DWWULEXWH GDWD SXEOLFDWLRQV UHODWHG WR REMHFWV RI LQYHVWLJDWLRQV DQG FDUWR
JUDSKLF VHUYLFHV EDVHG RQ LQWHUQDWLRQDO 2*& VWDQGDUGV 7KH ,6 KDV D VFDODEOH PRGXODU VWUXFWXUH DQG LQ
FOXGHV WKH IROORZLQJ LQWHUUHODWHG VHFWLRQV 9ROFDQRHV (UXSWLRQV 0RQLWRULQJ 5RFNV 'HSRVLWV ,PDJHV
*HRVHUYLFHV DQG 5HIHUHQFHV 7KH PDLQ VRXUFHV RI LQIRUPDWLRQ IRU 92..,$ DUH WKH GDWD IURP VFLHQ
WLILF SXEOLFDWLRQV 'DWD RQ PRQLWRULQJ RI DFWLYH YROFDQRHV DUH SURYLGHG DXWRPDWLFDOO\ E\ WKH .DPFKDWNDQ
9ROFDQLF (UXSWLRQ 5HVSRQVH 7HDP .9(57 LQIRUPDWLRQ VHUYLFH KWWSZZZNVFQHWUXLYVNYHUW UHI
HUHQFHV GDWD DUH SURYLGHG E\ WKH ,96 2$, 5HSRVLWRU\ KWWSUHSRNVFQHWUX %HVLGHV WKH 92..,$ LV
FDSDEOH RI FROODERUDWLRQ ZLWK UHPRWH VHUYLFHV VXFK DV 0RQLWRULQJ RI 9ROFDQRHV $FWLYLW\ LQ .DPFKDWND
DQG WKH .XULOHV ,6 9RO6DW9LHZ KWWSYROFDQRHVVPLVODEUX DQG 6LJQDO $,6 KWWSVLJQDOIHEUDVQHW
Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɧɬɟɝɪɚɰɢɢ ɪɚɡɧɨɪɨɞɧɵɯ ɧɚɭɱɧɵɯ ɞɚɧɧɵɯ ɩɨ ɧɚɡɟɦɧɵɦ ɢ ɩɨɞɜɨɞɧɵɦ
ɜɭɥɤɚɧɚɦ ɄɭɪɢɥɨɄɚɦɱɚɬɫɤɨɝɨ ɪɟɝɢɨɧɚ ɜ ɟɞɢɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɪɟɞɭ ɞɨɫɬɭɩɧɭɸ ɜ ɫɟɬɢ
ɂɧɬɟɪɧɟɬ ɜ ɂɧɫɬɢɬɭɬɟ ɜɭɥɤɚɧɨɥɨɝɢɢ ɢ ɫɟɣɫɦɨɥɨɝɢɢ ɂȼɢɋ ȾȼɈ ɊȺɇ ɫɨɡɞɚɧɚ ɢ ɪɚɡɜɢɜɚɟɬ
ɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɂɋ ©ȼɭɥɤɚɧɵ ɄɭɪɢɥɨɄɚɦɱɚɬɫɤɨɣ ɨɫɬɪɨɜɧɨɣ ɞɭ
ɝɢª ± 9ROFDQRHV RI .XULOH.DPFKDWND ,VODQG $UF 92..,$ ± ɨɞɢɧ ɢɡ ɫɬɪɭɤɬɭɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ
ɝɟɨɩɨɪɬɚɥɚ ɂȼɢɋ ȾȼɈ ɊȺɇ KWWSJHRSRUWDONVFQHWUXYROFDQRHV ɂɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɞɢɧɵɣ ɜɟɛ
ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɚɬɪɢɛɭɬɢɜɧɵɦ ɞɚɧɧɵɦ ɩɭɛɥɢɤɚɰɢɹɦ ɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɦ ɫɟɪɜɢɫɚɦ ɨɫ
ɧɨɜɚɧɧɵɦ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɚɯ 2*& ɂɋ ɢɦɟɟɬ ɦɚɫɲɬɚɛɢɪɭɟɦɭɸ ɦɨɞɭɥɶɧɭɸ ɫɬɪɭɤ
ɬɭɪɭ ɢ ɜɤɥɸɱɚɟɬ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɛɥɨɤɢ ©ȼɭɥɤɚɧɵª ©ɂɡɜɟɪɠɟɧɢɹª ©Ɇɨɧɢ
ɬɨɪɢɧɝª ©ɉɨɪɨɞɵª ©Ɉɬɥɨɠɟɧɢɹª ©ɂɡɨɛɪɚɠɟɧɢɹª ©Ƚɟɨɫɟɪɜɢɫɵª ©Ȼɢɛɥɢɨɝɪɚɮɢɹª Ɉɫɧɨɜɧɨɣ

ɢɫɬɨɱɧɢɤ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɂɋ ± ɞɚɧɧɵɟ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ Ⱦɚɧɧɵɟ ɦɨɧɢɬɨɪɢɧɝɚ ɚɤɬɢɜɧɨ
ɫɬɢ ɜɭɥɤɚɧɨɜ ɩɨɫɬɭɩɚɸɬ ɜ ɂɋ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɟɪɜɢɫɚ Ʉɚɦɱɚɬ
ɫɤɨɣ ɝɪɭɩɩɵ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɜɭɥɤɚɧɢɱɟɫɤɢɟ ɢɡɜɟɪɠɟɧɢɹ .9(57 KWWSZZZNVFQHWUXLYVNYHUW
ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ± ɢɡ 2$,ɪɟɩɨɡɢɬɨɪɢɹ ɂȼɢɋ ȾȼɈ ɊȺɇ KWWSUHSRNVFQHWUX Ʉɪɨ
ɦɟ ɷɬɨɝɨ ɨɛɟɫɩɟɱɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 92..,$ ɫ ɭɞɚɥɟɧɧɵɦɢ ɫɟɪɜɢɫɚɦɢ ± ɂɋ ©Ɇɨɧɢɬɨɪɢɧɝ ɚɤ
ɬɢɜɧɨɫɬɢ ɜɭɥɤɚɧɨɜ Ʉɚɦɱɚɬɤɢ ɢ Ʉɭɪɢɥª 9RO6DW9LHZ KWWSYROFDQRHVVPLVODEUX ɢ Ⱥɂɋ ɋɢɝɧɚɥ
KWWSVLJQDOIHEUDVQHW
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$VPXV 99 .UDPDUHYD /6 0R]HU $/ 3XVWLQVNL\ ,6 &KHW\ULQ ,6 &KXGLQ $2
6WDWH 5HVHDUFK &HQWHU ³3ODQHWD´ 65& ³3ODQHWD´ 5XVVLD
)DU (DVWHUQ RI 6FLHQFH 5HVHDUFK &HQWHU ³3ODQHWD´ )(& 65& ³3ODQHWD´ 5XVVLD
QLRNU#GYUFSRGUX
7KLV ZRUN SUHVHQWV D QRYHO *,6EDVHG V\VWHP IRU FROOHFWLQJ LQWHJUDWLRQ DQG UHSUHVHQWDWLRQ RI WKH
DFWXDO JHRSK\VLFDO LQIRUPDWLRQ 7KH V\VWHP SHUIRUPV FROOHFWLRQ VWRULQJ FDWDORJL]DWLRQ DUFKLYLQJ DQG
LQWHJUDWLRQ RI WKH IROORZLQJ JHRSK\VLFDO GDWD KHOLRJHRSK\VLFDO PDJQHWLF ILHOG DQG LRQRVSKHUH GDWD
PLGGOHDWPRVSKHUH VSDFH UDGLR WRPRJUDSKLF URFNHW DQG OLGDUUDGDU DWPRVSKHULF VHQVLQJ PLGGOH DQG
VKRUW ZDYH VLJQDO UHJLVWUDWLRQ PHWHRURORJLFDO DQG WKXQGHUVWRUP UDGDU REVHUYDWLRQV 7KH V\VWHP DOORZV
PRQLWRULQJ RI WKH DWPRVSKHUH DQG WKH QHDU(DUWK VSDFH SURFHVVHV RYHU 5XVVLD $OVR WKH V\VWHP SURYLGHV
PRUH WKDQ  LQIRUPDWLRQ SURGXFWV DV SORWV FRORU PDSV LVROLQH SORWV DQG FRORU PL[LQJ LPDJHV $OO WKH
LQIRUPDWLRQ SURGXFWV DUH JHRORFDWHG DQG KDYH WKH WLPH FRQWH[W LQIRUPDWLRQ ZKLFK VLPSOLILHV WKH DQDO\VLV
RI GDWD REWDLQHG IURP YDULRXV VRXUFHV LQ RQH V\VWHP 7KH SUHVHQWHG V\VWHP LV FXUUHQWO\ HPSOR\HG LQ WKH
HYHU\GD\ ZRUN RI 5RVK\GURPHW
ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɢ ɜɧɟɞɪɟɧɧɚɹ ɜ ɪɚɛɨɬɭ Ɉɩɟɪɚɬɢɜɧɨɝɨ ɝɟɨɮɢɡɢɱɟɫɤɨɝɨ
ɰɟɧɬɪɚ Ɋɨɫɝɢɞɪɨɦɟɬɚ ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɢɧɬɟɝɪɚɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɣ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɢɧ
ɮɨɪɦɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɂɋɬɟɯɧɨɥɨɝɢɣ ȼ ɫɢɫɬɟɦɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨɪ ɧɚɤɨɩɥɟɧɢɟ ɤɚɬɚ
ɥɨɝɢɡɚɰɢɹ ɚɪɯɢɜɚɰɢɹ ɢ ɢɧɬɟɝɪɚɰɢɹ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɫɨɫɬɚɜɟ ɫɥɟ
ɞɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ ɝɟɥɢɨɝɟɨɮɢɡɢɱɟɫɤɨɣ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɢɨɧɨɫɮɟɪɵ ɫɪɟɞ
ɧɟɣ ɚɬɦɨɫɮɟɪɵ ɤɨɫɦɢɱɟɫɤɨɣ ɪɚɞɢɨɬɨɦɨɝɪɚɮɢɱɟɫɤɨɣ ɪɚɤɟɬɧɨɝɨ ɢ ɥɢɞɚɪɧɨɪɚɞɚɪɧɨɝɨ ɡɨɧɞɢɪɨ
ɜɚɧɢɹ ɚɬɦɨɫɮɟɪɵ ɪɟɝɢɫɬɪɚɰɢɢ ɋȾȼ ɢ Ʉȼ ɫɢɝɧɚɥɨɜ ɦɟɬɟɨɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɝɪɨɡɨɪɟɝɢɫɬɪɚɰɢ
ɨɧɧɨɣ ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɟɪɚɬɢɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɪɨɰɟɫɫɨɜ ɜ ɚɬɦɨɫɮɟɪɟ ɢ ɨɤɨ
ɥɨɡɟɦɧɨɦ ɤɨɫɦɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɞ ɬɟɪɪɢɬɨɪɢɟɣ ɊɨɫɫɢɣɫɤɨɣɎɟɞɟɪɚɰɢɢ ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜ
ɥɹɬɶ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɪɹɞɤɚ  ɩɪɨɞɭɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɩɨɪɬɚɥɟ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɰɜɟɬɨɤɨ
ɞɢɪɨɜɚɧɧɵɯ ɩɨɥɟɣ ɢ ɢɡɨɥɢɧɢɣ ɰɜɟɬɨɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɢɜɹɡɚɧɚ
ɤɨ ɜɪɟɦɟɧɢ ɢ ɦɟɫɬɧɨɫɬɢ ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɨɞɧɨɣ ɫɢɫɬɟɦɟ ɩɪɨɜɨɞɢɬɶ ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ
ɩɨɥɭɱɟɧɧɵɯ ɫ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ

